Background: Nowadays, productivity and efficiency are considered a culture and a perspective in both life and work environments. This is the starting point of human development.
Background
In the recent years, transformations in illnesses, increasing hospital costs, rapid changes in hospital technology and equipment, and higher public expectations have challenged managers and policy makers of health care systems (1) . On the other hand, hospitals have been considered as the most costly and most important part of health care systems, and require greater attention; in developing countries, more than 70% of resources of healthcare systems is allocated to hospitals (2) . Shortage of resources in the health system and also higher contribution of hospitals in specific resources is one of the most important reasons for paying more attention to productivity and proper utilization of available resources (3) . Hospitals' efficiency in resource utilization is also measurable by specific indicators so that one can expect a promoted productivity in the system, by analyzing and planning for a better efficiency index (4) . Nowadays, productivity and efficiency are considered a culture and a perspective in both life and work environments. They are also the starting point of human development (5) . Therefore, efficiency is the most important and the commonest mechanism to evaluate and measure the performance of enterprises like hospitals (6) . There are numerous indicators that allow the evaluation of the productivity or lack of productivity of a hospital. Most studies have introduced three indicators as the most important when evaluating hospitals' efficiency: bed occupancy rate (BOR), bed turnover rate (BTR), and average length of stay (ALS). Studies have also indicated that ALS and BOR have positive effects on hospitals' efficiency (7, 8) . termine the level of performance in hospitals, Pabon Lasso Model, which combines these key indicators, is a useful method to evaluate hospital performance (9) . Pabon Lasso Model is one of the most useful models for comparing hospital performances from efficiency aspect. This technique was introduced in 1986 by Pabon Lasso after which it has been widely applied to evaluate hospitals' efficiency (10) . In this model, mean percentage of indicators of bed occupancy and bed turnover in hospitals form the vertical and horizontal vectors, respectively. According to this model, hospitals are placed in four zones. Then, based on the information of each hospital, their location on the is is determined (11) . As such, a study in Ardabil, in which the abovementioned model was used, showed that 42% of the studied hospitals were in zone 1, 0% in zone 2, 35.71% in zone 3, and 21.43% in zone 4. The mean of ALS, BOR, and BTR was 2.44 days, 55.4% and 80.85 times in a year, respectively (12). Miraki et al. reported that BOR, by itself, is 62% and BTR is 79 times a year, pointing out that 8% of the studied hospitals lacked efficiency and 42% had perfect efficiency (13). Kavusi's study as well as some central African studies reported that 35% and 50% indicated that the hospitals were efficient (14, 15).
Objectives
The aim of the present study was to compare performances of hospitals related to Mashhad University of Medical Sciences based on the Pabon-Lasso model from 2009 to 2014.
Methods
The present study was a descriptive-analytic research, with a cross-sectional design, conducted during six years from 2009 to 2014, at selected hospitals. The hospitals of this study were 21 public hospitals affiliated to Mashhad University of Medical Sciences. All hospitals were affiliated to Mashhad University of Medical Sciences, and were actively included in this study. Private and charity hospitals were excluded from the study. To map the of of PabonLasso performance evaluation model, three indicators are required: bed occupancy rate (BOR), bed turnover rate (BTR), and average length of stay (ALS), the data of which were obtained from the treatment deputy of the Khorasan Razavi Province. The Excel software was used for data analysis. Data analysis was conducted using simple descriptive statistical methods. Each of the hospitals was placed in one of the four zones of the Pabon-Lasso Model ( Figure 1 ). Zone 1, number of offered hospital beds is more than what is demanded; zone 2, unnecessary hospitalization and extra bed especially in women and delivery blocks; zone 3, these hospitals have desirable efficiencies, they also use the least number of beds they have; zone 4, longer hospitalizations, using little outpatient facilities, high costs especially in Psychiatric and Nursing homes.
Results
In total, 10 teaching hospitals and 11 non-teaching hospitals affiliated to Mashhad University of Medical Sciences were entered in the study, each of which were specified with a specific code based on their specialty. Table 1 shows the hospitals according to specialty type, region and tasks. Most of the hospitals (N = 10) were public and non-teaching and six of the specialty hospitals had five different specialties.
As indicated in Table 2 were were mapped for all hospitals based on the means of bed occupancy and bed turnover and the situation of each hospital was mapped according to the Pabon-Lasso Model. Figure 2 shows the situation of all hospitals in 2009. Location of the hospitals in the mentioned year in the Pabon model shows that six hospitals (5 general and 1 specialty) were in zone 1, and seven (two especialty and five general) were in zone 2. Two hospitals (one general and one specialty) were in zone 3, and, finally, six hospitals (two specialty and four general) were in zone 4. Figure 3 shows the situation of the studied hospitals in 2010. Location of the hospitals in the Pabon-Lasso Model: Four general hospitals in zone 1, four general and one specialty in zone 2, two specialty and two general in zone 3, and two specialty between zones 1 and 4. In zone 4, there was six hospitals from which only one was specialty and five were general. that all of the studied hospitals located in zone 1 were general hospitals. Six hospitals were in zone 2. Zone 3 had three hospitals, one general and two specialty. One hospital was located between zones 1 and 4, and six hospitals were in zone 6. Figure 7 shows the situation of the hospitals 2014. Location of these hospitals in the Pabon-Lasso Model shows that five hospitals were in zone 1, four in zone 2, one was between zones 1 and 2, four in zone 3, and one between zones 3 and 4, and finally, six hospitals were in zone 4. 
Discussion
Findings of hospital performance measurement using the Pabon-Lasso Model showed that the performance of these hospitals improved during this period so that in 2009 only two hospitals were in zone 3 (hospitals 19 and 20) yet in 2014 this value was four (hospitals 9, 10, 13 and 15). Performance progress in the hospitals during this sixyear period was desirable so that the number of hospitals located in zone 1 in 2009, had declined by 2014. This zone shows low performance and misuse of resources (low bed occupancy and bed turnover rates). It is therefore recommended for the available resources to be utilized properly. Intra-organizational surveys would also help identify problems and weaknesses of a hospital. Similar studies have been done in this domain. Kalhor reported that 16% of hospitals were in zone 1, while Hadi reported 6.5% in this zone. In another study, Barfar et al. concluded that 27% of the hospitals were in the mentioned zone while NekoeiMoghadam reported no hospitals located in this zone (16) (17) (18) (19) .
Hospitals located in zone 2 during the years from 2009 to 2014 had higher BTR indicating shorter length of stay. Potentially, there is possibility of unnecessary hospitalization and extra bed in such hospitals. In the present study, 19% of the hospitals were in zone 1. Existence of only one hospital in this zone is justified because of its specialty (Maternity and Women's Hospital). Sixteen percent of hospitals were in this zone according to Kalhor (20) (21) (22) (23) (24) . Of course this does not mean efforts should no longer be made to improve efficiency in the four hospitals of this study because efficiency has no limits. Continuing these efforts by the managers is strongly recommended. The number of hospitals in zone 4 had no change from 2009 to 2014 and during this time, six hospitals (28%) were in zone 4 each year. Studies by Motaghi, Rahbar, Absu, Movahednia, and Goshtasebi respectively, indicated that 14%, 27%, 7%, 50%, and 16% of hospitals were in zone 4 (20) (21) (22) (23) (24) . Hospitals located in this zone have higher BOR, lower BTR and lower utilization of facilities as well as higher costs, which are characteristics of longer hospital stays such as that found in psychiatric centers and nursing homes. Thus, one can adjust placement of one hospital (psychiatric hospital) in this zone. Other hospitals were in this zone due to improper utilization of facilities and low hospital performance, which is solvable by proper planning and new ways of management and service provision and also utilization of advanced medical technologies and equipment.
Conclusions
According to the findings, a few hospitals were at an acceptable level of efficiency (zone 3), which is a result of poor performance of these hospitals, as well as poor management of the hospitals' resources. Most of the hospitals were in zones 1 and 4, characterized by low bed turnover rate and longer stay, indicating the availability of more beds than demand, longer average length of stay (ALS), lower employment of outpatient facilities, and higher costs. The trend of efficiency of the studied hospitals improved during the study period.
It is highly recommended for managing styles and planning to be reformed and reviewed in these hospitals so that the weaknesses and strengths in poor-performance hospitals are identified and strengths are developed and weaknesses are improved. Changing some internal processes in hospitals and adding new services and applying technologies will lead to improvements in the hospitals' performance.
